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り，代表的な潮位変動は±0.20～0.25  m程度と小さい．  
 




























































































































 T80  T.P.0.5m 位置
 回帰直線と浮動基準点
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 N50,  N60,  N70
 T80,  H01,  H03
 H40,  H60
図-4 基準断面地形の設定例（測線T80） 

































































































-10に例示した(1)+E1, (2)+E2, (3)-E1, (4)-E2の4つのパターン
を順次推移する．図中(1)→(4)の変遷において，最沖砂
図-9 第 1, 第 2モードの時間固有関数（測線T80）
図-5 砂州変動モードの抽出例（測線T80, H40） 
図-8 空間固有関数が極値となる位置の関係 
図-6 第 1モード時間固有関数の比較 
図-7 第 1モード空間固有関数の比較 













  Xi+1=-0.026Xi2+3.30Xi-93.8 
  R2=0.96
 X1 vs. X2































































































(4)  -E2 
 T80 





































































































































































































































































1) Shand, R.D.,  Bailey, D.G. and Shepherd, M.J. : An Inter-
site Comparison of Net Offshore Bar Migration Character-
istics and Environmental Conditions, Journal of Coastal 
Research, Vol.15, No.3, pp.750-765, 1999. 
2) Ruessink, B.G., Wijnberg, K.M., Holman, R.A., Kuriyama, 
Y. and van Enckevort, I.M.J.: Intersite Comparison of 
Interannual Nearshore Bar Behavior, Journal of Geophysi-




集 B2（海岸工学），Vol.69, No.2, pp.I_656-I_660, 
2013． 
4) Nguyen, C.T. and Yuhi, M.: Long-term Variation of Wave 
Characteristics on the Kaetsu Coast, Japan, Journal of Ja-
pan Society of Civil Engineers, Ser. B3 (Ocean Engineer-
ing), Vol.71, No.2, in press, 2015. 
5) Zurbenko, I.: The Spectral Analysis of Time Series. North-
Holland Series in Statistics and Probability, 258p., Elsevier, 
1986. 
6) Winant, C.D., Inman, D.L., and Nordstrom, C.E.: Descrip-
tion of Seasonal Beach Change using Empirical 
Eigenfunctions, Journal of Geophysical Research, Vol.80, 
No.15, pp.1979-1986, 1975. 
7) Kuriyama., Y. : Medium-term Bar Behavior and Associat-
ed Sediment Transport at Hasaki, Japan, Journal of Geo-
physical Research, 107(C9), 3132, doi:10.1029/2001JC- 
000899, 2002. 
8) Roelvink, D. and Reniers, A. : A Guide to Modeling 
Coastal Morphology, pp.115-120, World Scientific, 2012. 
    (2015. 3. 18  受付)  
 
CROSS-SHORE SEDIMENT TRANSPORT AND SEDIMENT VOLUME CHANGE 
DURING SYSTEMATIC MIGRATION OF MULTIPLE SANDBARS 
 
Masatoshi YUHI, Taichi OGURA and Masayuki MATSUYAMA 
 
The characteristics of systematic net-offshore migration of the multiple bar system on the Chirihama 
and neighboring beach, Japan, have been investigated using a set of annual field surveys collected over 11 
years. An EOF analysis has been conducted on the periodic movements of the sandbars, and the related 
cross-shore sediment transport and sediment volume variation were examined. The migration cycle of 
bars consisting of the successive generation, migration and degeneration were well reproduced by the 
combination of the 1st and 2nd eigen-modes, and these two modes become dominant alternatively. The 
principal modes of cross-shore sediment transport are shown to be characterized by the spatial integration 
of space eigen-function and the temporal derivative of the time eigen-functions. Corresponding to the cy-
clic movement of sandbars, the direction of sediment transport at the shoreline changes alternatively be-
tween seaward and landward directions. The sediment volume over the profile varies accordingly, but on 
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